Costimulatory molecule immune enhancement in a plasmid vaccine model is regulated in part through the Ig constant-like domain of CD80/86.
There is great interest in understanding the role of costimulatory molecules in immune activation. In both the influenza and HIV DNA immunization models, several groups have reported that coimmunization of mice with plasmids encoding immunogen and CD86, but not CD80, effectively boosts Ag-specific T cell activation. This difference in immune priming provided an opportunity to examine the functional importance of different regions of the B.7 molecules in immune activation. To examine this issue, we developed a series of chimeric CD80 and CD86 constructs as well as deletion mutants, and examined their immune activating potential in the DNA vaccine model. We demonstrate that the lack of an Ig constant-like region in the CD80 molecule is critically important to the enhanced immune activation observed. CD80 C-domain deletion mutants induce a highly inflammatory Ag-specific cellular response when administered as part of a plasmid vaccine. The data suggest that the constant-like domains, likely through intermolecular interactions, are critically important for immune regulation during costimulation and that engineered CD80/86 molecules represent more potent costimulatory molecules and may improve vaccine adjuvant efficacy.